Genomic Copy Number Analysis of HER2-Equivocal Breast Cancers.
Guidelines for HER2 testing define an equivocal range for HER2 using two approved testing methods, immunohistochemistry (IHC) and in situ hybridization (ISH). We investigated genome-wide copy number alterations in this subgroup. Ten breast cancers with equivocal HER2 status by both IHC and ISH were analyzed by single-nucleotide polymorphism cytogenomic microarray (SNP array). DNA ploidy analysis by flow cytometry was performed on nine cases with sufficient material remaining. SNP array analysis showed uniform gain of chromosome 17 (polysomy) in one case and segmental copy number gains encompassing HER2 and the centromere in five other cases. Flow cytometry revealed hyperdiploidy in six cases, all but one of which also had HER2 gains on SNP array. Although there was no evidence of HER2 amplification by SNP array, six cases showed amplification of other genomic regions, including known oncogenes in four cases. A combination of hyperdiploidy and segmental copy number gains contributes to HER2 ISH-equivocal results in most breast cancers. Cases in which HER2 copy number gain is not corroborated by genomic analysis suggest the presence of other contributing variables influencing ISH results. Genomic copy number analysis also implicates non-HER2 oncogenic drivers in many cases that are HER2 equivocal.